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Wireless Sensor Networkis a new network technology which combines sensor technology, 
embedded technology, distributed information service management and wireless 
communications technology. It has a wide application future in geophysical monitoring, 
precision agriculture, habitat monitoring, military systems and business processes. 
As a new technology, wireless sensor networks have many challenging research topics, 
and positioning is one of them. Correct self-localization of sensor nodes is the promotion of 
monitoring events. Only after the nodes correctly positioning themselves, they can determine 
the specific location of the event they are monitoring. The nodes localization is very important 
due to its direct correlation with theoretical study and practieal application. 
Through in-depth study of wireless sensor network localization algorithm in a variety of 
classical, we propose a location algorithm based on RSSI ranging in this thesis. We use the 
Maximum likelihood to estimation the node coordinates as the initial value of Taylor series 
expansion, and then we use a weighted least squares method to improve the accuracy. The 
algorithm changes its weight based on the distance which changes everytime the new positon is 
counted to avoid the accumulation of positioning errors. 
 Finally, simulation experiment is given to demonstrate the novel algorithms. The results 
show that compared with the conventional location algorithm, the improved algorithms not only 
improves the positioning accuracy, but also has good performances in coveragence rate.  
 















目    录 
摘    要 .................................................................................................................. I 
ABSTRACT ...........................................................................................................II 
目    录 ............................................................................................................... III 
CONTENTS...........................................................................................................V 
第 1 章 绪    论.................................................................................................1 
1.1 论文的研究背景及意义................................................................................................... 1 
1.2 无线传感器网络概述....................................................................................................... 2 
1.2.1 无线传感器网络的体系结构 ................................................................................... 2 
1.2.2 无线传感器网络的特点 ........................................................................................... 3 
1.2.3 无线传感器网络的应用领域 ................................................................................... 4 
1.2.4 无线传感器网络的关键技术 ................................................................................... 5 
1.3 定位技术的国内外研究现状........................................................................................... 6 
1.4 研究内容及论文结构....................................................................................................... 7 
第 2 章 无线传感器网络的定位算法 ................................................................9 
2.1 无线传感器网络定位算法分类....................................................................................... 9 
2.2 定位算法中的常用术语................................................................................................. 11 
2.3 定位的基本原理............................................................................................................. 12 
2.3.1 节点间距离的测量 ................................................................................................. 12 
2.3.2 节点坐标的定位方法 ............................................................................................. 14 
2.4 定位算法的评价指标..................................................................................................... 17 
2.5 典型的定位算法............................................................................................................. 18 
2.6 本章小结......................................................................................................................... 27 
第 3 章 基于 RSS 的定位算法的研究与设计.................................................28 
3.1 相关理论......................................................................................................................... 28 
3.1.1 RSS 测距模型......................................................................................................... 28 
3.1.2 基于泰勒级数的 小二乘法 ................................................................................. 31 
3.1.3 基于泰勒级数的加权 小二乘法 ......................................................................... 33 
3.2 改进算法的设计............................................................................................................. 34 
3.2.1 设计思想 ................................................................................................................. 34 
3.2.2 实现步骤 ................................................................................................................. 35 















第 4 章 仿真实验与分析 ..................................................................................37 
4.1 仿真软件简介................................................................................................................. 37 
4.2 仿真条件......................................................................................................................... 38 
4.2.1 网络模型参数 ......................................................................................................... 38 
4.2.2 参数及误差表示 ..................................................................................................... 40 
4.3 单跳定位仿真................................................................................................................. 40 
4.3.1 仿真场景 ................................................................................................................. 40 
4.3.2 仿真结果 ................................................................................................................. 41 
4.4 多跳定位算法仿真......................................................................................................... 42 
4.4.1 仿真场景 ................................................................................................................. 42 
4.4.2 仿真结果 ................................................................................................................. 42 
4.5 本章小结......................................................................................................................... 44 
第 5 章 总结与展望 ..........................................................................................45 
5.1 论文的总结..................................................................................................................... 45 
5.2 后续工作展望................................................................................................................. 46 
参考文献 ................................................................................................................47 


















ABSTRACT IN CHINESE.................................................................................... I 
ABSTRACT IN ENGLISH ..................................................................................II 
CONTENTS IN CHINESE ................................................................................ III 
CONTENTS IN ENGLISH ..................................................................................V 
CHAPTER 1 PREFACE........................................................................................1 
1.1 BACKGROUND AND CIGANIFICANCE OF THESIS RESEARCH...................... 1 
1.2 OVERVIEW OF WIRELESS SENSOR NETWORKS ............................................... 2 
1.2.1 Architecture of WSNs ............................................................................................... 2 
1.2.2 Characteristics of WSNs ........................................................................................... 3 
1.2.3 Application Areas of WSNs ...................................................................................... 4 
1.2.4 Key technology of WSNs.......................................................................................... 5 
1.3 RESEARCH STATUS..................................................................................................... 6 
1.4 CONTEXT AND CONSTRUCTION ............................................................................ 7 
CHAPTER 2  THE LOCALIZATION ALGORITHM OF WSNS.................9 
2.1 DEFINITION OF LACALIZATON ALGORITHM.................................................... 9 
2.2 BASIC WORDS IN LACALIZATION ALGORITHM ............................................. 11 
2.3 FUNDAMENTAL PRICIPLES.................................................................................... 12 
2.3.1 Measurement Methods ............................................................................................ 12 
2.3.2 Positioning Methods................................................................................................ 14 
2.4 EVALUATING INDICATOR FOR LOCALIZATION ALGORITHM ................... 17 
2.5 CLASSICAL LOCALIZATION ALGORITHM........................................................ 18 
2.6 CHAPTER SUMMARY ............................................................................................... 21 
CHAPTER 3  THE RSS-BASED REFINEMENT ALGORITHM...............28 
3.1 RELATED THEORY.................................................................................................... 28 
3.1.1 RSS Location Model ............................................................................................... 28 
3.1.2 Least Squares Based on Taylor Series..................................................................... 31 
3.1.3 Weighted Least Square Based on Taylor Series ...................................................... 33 
3.2 THE DESIGN OF RSS-BASED REFINEMENT ALGORITHM ............................. 34 
3.2.1 Design ..................................................................................................................... 34 
3.2.2 Main Steps of The Algorithm.................................................................................. 35 















CHAPTER 4  SIMULATION EXPERIMENT AND ANALYSIS.................37 
4.1 INTRODUTION OF SIMULATION SOFTWARE.................................................... 37 
4.2 SIMULATION CONDITION....................................................................................... 38 
4.2.1 Network Parameter.................................................................................................. 38 
4.2.2 Denotation of Parameters and Error........................................................................ 40 
4.3 SIMULATION OF ONE-HOP ALGORITHM ........................................................... 40 
4.3.1 Simulation Scenarios............................................................................................... 40 
4.3.2 Simulation Results .................................................................................................. 41 
4.4 SIMULATION OF MULTI-HOP ALGORITHM....................................................... 42 
4.4.1 Simulation Scenarios............................................................................................... 42 
4.4.2 Simulation Results .................................................................................................. 42 
4.5 CHAPTER SUMMARY ............................................................................................... 44 
CHAPTER 5  CONCLUSION AND PROSPECT ..........................................45 
5.1 CONCLUSION.............................................................................................................. 45 
5.2 PROSPECT.................................................................................................................... 46 
REFERENCE .......................................................................................................47 
ACKNOWLEDGEMENT...................................................................................52 

















第 1 章 绪论 
 1




















































































第 1 章 绪论 
 3
它通常由传感器模块（Sensing Unit）、处理器模块（Processing Unit）、无线收发模块























































可以看出，虽然可以把无线传感器网络看成是一种特殊的 Ad hoc 网络，但是无线传






























































































超声波传输的时间差进行测距的室内定位系统；美国南加州大学的 Nirupama Bulusu 等提
出了质心算法[13]，它是一种基于网络的连通性、无需参考节点和未知节点之间协调的室
外定位系统；微软公司的 Bahl P 和 Padmanabhan VN 开发出了 RADAR[14]系统，它是一种
基于 IEEE802.n 无线网络标准设计的室内定位系统；加州大学伯克利分校的 Doherty 等将
节点间点到点的通信连接视为节点位置的几何约束，把整个网络模型化为一个凸集，从而
将节点定位问题转化为凸约束优化问题[15]。2001 年，瑞士洛桑联邦工业大学的 Srdjan 
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